plasmid. Escherichia coli tranformed with this plasmid acquired 13-lactamasemediated resistance to ampicillin. The guanine-plus-cytosine content of the plasmid was found to be 41 mol%. Restriction endonuclease digestion studies suggest that a relatively large portion of the Tnl translocon is carried by this plasmid. Whereas this plasmid could not be transferred to H. influenzae by mating on membrane filters, a strain of H. ducreyi was able to receive and donate a 30 x 106-dalton ampicillin resistance plasmid from H. influenzae. The ability of H. ducreyi to receive and donate conjugative plasmids may result in the appearance of multiply resistant strains.
Hammond et al. (13) reported the antibiotic susceptibility of 19 strains of Haemophilus ducreyi isolated during an outbreak of chancroid in Winnipeg, Manitoba, Canada. Three strains were resistant to ampicillin (minimal inhibitory concentration > 128 ,ug/ml) and produced /8-lactamase as determined by hydrolysis of a chromogenic cephalosporin (23) . Since plasmid-mediated 83-lactamase production had been documented in Haemophilus influenzae (10) and Neisseria gonorrhoeae (2, 11, 26) , we wondered if f8-lactamase production might also be plasmid mediated in H. ducreyi and whether there might be any relationship between such a plasmid and the previously characterized plasmids of N. gonorrhoeae and H. influenzae.
We report here the demonstration and prelim- Apr Sur R. Gill (14) C600 (RSF1O0O::Tn3) Ap230
Apr R. Gill (4, 7) a These strains were made resistant to streptomycin and nalidixic acid, respectively, by serial passage of clinical isolates on chocolate agar containing increasing concentrations of antibiotic.
'RSF1O1O::Tnl plasmids AplOl and Aplll have the Tnl translocon inserted at 8.5 and 92.5%, respectively, of the distance from the left-hand end generated by EcoRI cleavage of RSF1010 (14) . chloride (CsCl)-ethidium bromide equilibrium density gradient centrifugation.
Transformation of plasmid DNA. Purified plasmid DNA from H. ducreyi strain 54198 was transformed into E. coli C600r-m+ and C600 by the method of Cohen et al. (8) . Transformants were selected on MacConkey agar supplemented with 25 ,ig of ampicillin per ml.
Electron microscopy of plasmid DNA. Covalently closed circular plasmid DNA was nicked by treatment with 5 ng of deoxyribonuclease I (Sigma Chemical Co.) for 6 min. 4X174 RF-II DNA (New England Biolabs) was included as an internal standard for contour-length and molecular-weight measurements. The DNA was spread and shadowed as previously described (9, 17) . The molecular weight of pJB1 was calculated assuming a molecular weight of 3.49 x 106 for 4pX174 RFII (27) .
Restriction endonuclease digestion. PstI, HincII, BamHI, and HindIII were purchased from New England Biolabs. Reactions were carried out at 37°C for 90 min and were halted by adding a stop mix (33% glycerol, 7% sodium dodecyl sulfate, 0.05% bromophenol blue) to a final concentration of 17%. Reaction conditions were those recommended by the supplier. (Details of the exact reaction conditions may be obtained from us on request.) Phage lambda DNA (New England Biolabs) cleaved with HindIII was used as a molecular-weight standard (22) . The digests were analyzed by electrophoresis on vertical slab gels of 0.7 to 1.5% agarose, using tris(hydroxymethyl)-aminomethane-borate buffer (20) .
Determination of G+C content.3H-labeled pJBl plasmid DNA and '4C-labeled E. coli chromosomal DNA (50 mol% guanine plus cytosine [G+C] ) were centrifuged to equilibrium in a neutral CsCl gradient. The G+C content was then calculated as described by Mandel et al. (18) , using the E. coli chromosomal DNA as an internal standard.
RESULTS
All three fi-lactamase-producing strains of H. ducreyi were found to harbor a single plasmid species. Figure 1 shows the migration in a 0.7% agarose gel of plasmid DNA purified from H. ducreyi strain 54198. The plasmid DNA found in the two other strains had an identical mobility. The molecular weight of this plasmid calculated from its electrophoretic mobility is 6.0 x 106. We have designated this plasmid pJBl. None of the 16 ampicillin-susceptible strains of H. ducreyi we examined by agarose gel electrophoresis were found to harbor any plasmid DNA. The molecular weight estimated by comparison of the contour length of nicked pJB1 DNA with that of 0X174 RFII DNA was 5.9 x 106. Figure 2 is an electron photomicrograph showing one molecule of pJB1 and three molecules of 0X174 RFII. Figure 3 shows the results of a typical neutral CsCl gradient containing 3H-labeled pJB1 plas- Figure 4 shows the pattern produced by HincIl digestion of pJB1 DNA compared with that given by digestion of RSF1O1O:Tnl AplOl, RSF1O::Tnl Aplll, RSF1O1O, and RSF1010;; Tn3 Ap230. The RSF1O1O::Tnl plamids differ from RSF1010 only in having the Tnl translocon inserted in TSFIO1O (14) . The AplOl translocation differs from Aplll only in the location of insertion of the Tnl translocon (14) . It can be seen from Fig. 4 Plasmid DNA isolated from H. ducreyi strains 54198 and 54207 was successfully transformed into E. coli C600 and C600r-m+. Transformants were resistant to ampicillin by virture of /8-lactamase production and were found to harbor a 6.0 x 106-dalton plasmid species. Tetracycline resistance was not cotransformed even when putative transformants were selected on MacConkey agar supplemented with 8 ,g of tetracycline per ml. Electrophoresis of HincII, BamHI, and PstI digests of plasmid DNA purified from the transformants gave fragmentation patterns identical to the digests of plasmid DNA purified from H. ducreyi strain 54198.
In preliminary experiments, we were unable to cure the drug resistance from H. ducreyi strain 54198 by ultraviolet irradiation or three passages on chocolate agar supplemented with ethidium bromide (3 ,tg/ml; 5). Fifteen colonies tested for,-lactamase production after 50 pas. sages on drug-free chocolate agar were positive, The origin of pJB1 is unknown. The HincII fragments labeled 1 and 2 in Fig. 4 , present in pJB1, are of the same molecular weight as the fragments generated from Tnl and Tn2. Although this does not constitute absolute evidence that fragments 1 and 2 generated by Hincll digestion of pJB1 are fragments cut from the related transposons Tnl and Tn2, it strongly suggests that this is so.
The G+C content of 41 mol% is close to that of H. influenzae and H. ducreyi chromosomal DNA (38 to 39) (16) and to that of the H. influenzae plasmid RSF0885 (40) and the N. gonorrhoeae plasmid pMR0360 (41) (25) . Thus, there is a possibility that Tnl or Tn2 translocated onto an indigenous cryptic plasmid previously resident in rare H. ducreyi strains, although we were unable to demonstrate such a plasmid in the limited number of strains available to us. It is also possible that pJB1 is simply an extension of the enteric plasmid pool, as has been suggested for the f8-lactamase-specifying plasmids pMR0360 and pMR0200 found in N. gonorrhoeae (25) .
We are unable to say whether the finding of three ampicillin-resistant strains in the Winni 
